Acetylome with structural mapping reveals the significance of lysine acetylation in Thermus thermophilus.
Lysine acetylation in proteins has recently been globally identified in bacteria and eukaryotes. Even though acetylproteins are known to be involved in various cellular processes, its physiological significance has not yet been resolved. Using a proteomics approach in combination with immunoprecipitation, we identified 197 lysine acetylation sites and 4 N-terminal acetylation sites from 128 proteins in Thermus thermophilus HB8, an extremely thermophilic eubacterium. Our analyses revealed that identified acetylproteins are well conserved across all three domains of life and are mainly involved in central metabolism and translation. To characterize the functional significance further, we successfully mapped 172 acetylation sites on their 59 authentic and 54 homologous protein structures. Although the percentage of acetylation on ordered structures was higher than that of the disordered structure, no tendency of acetylation in T. thermophilus was detected in secondary structures. However, the acetylated lysine was situated near the negatively charged glutamic acid residues. In tertiary structure analyses, 58 sites of 103 acetylations mapped on 59 authentic structures of T. thermophilus were located within a considerable distance that can disrupt electrostatic interactions and hydrogen bonding networks on protein surfaces, demonstrating the physiological significance of the acetylation that can directly alter the protein structure. In addition, we found 16 acetylation sites related to Schiff base formation, ligand binding, and protein-RNA and protein-protein interactions that involve the potential function of the proteins. The structural mapping of acetylation sites provides new molecular insight into the role of lysine acetylation in the proteins.